Scientific Opportunities

Major Discovery Potential: <

Ovpp-decay & EDM

Precision measurements <
Neutrino mixing & hierarchy

Weak decays, PVES, g -2
Electroweak probes of QCD

PVES, Hadronic PV, N scatt...



The Origin of Matter & Energy

p Electroweak symmetry Baryogenesis: When?
Qu, breaking: Higgs ? CPV? SUSY? Neutrinos?

Quark

Leptogenesis: discover oea-w WIMPy D.M.: Related
igi to baryogenesis?

the ingredients: LN- & CP-
violation in neutrinos

‘ Birth of the ‘

“New gravity”? Lorentz
violation? Grav baryogen ?

Weak scale
baryogenesis: test
experimentally: EDMs =s1S TIN

Nuclear Science mission: explain .
the origin, evolution, & structure of
the baryonic component

“Known Unknowns”



ovpp-Decay: LNV? Mass Term?
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EDM Probes of New CP Violation
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Also 225Ra, 129Xe, d~— BNL

If new EWK CP violation is responsible for abundance
of matter, will these experiments see an EDM?




Baryogenesis: EDMs & Colliders

. Theory progress &
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Precision Probes of New Symmetries
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Precision Neutrino Property Studies

Mixing, hierarchy, & CPV Daya Bay
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Precision Neutrino Property Studies

Solar Neutrinos
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Weak decays & new p| SUSY models
/
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Similarly unique probes of
new physics in muon and
pion decay

TRIUMF & PSI




Weak Mixing in the Standard Model

Parity-violating electron scattering
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Probing SUSY with PV Electron Scattering

RPV: No SUSY DM
Majorana vs 12 GeV

SUSY Loops

\

5QWP, SUSY / QWP, SM
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Muon Anomalous Magnetic Moment
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Recommendations

1] The highest priority of this White Paper 1= the DUSEL meludmg its complement of

a—
"™

g

experiments. We stongly recommend Begpmning immediate support for a swike of
Ge3d-decay efforts mm view of the importance of the physics and the time required to
obtaim the result.

We stromgly recommend capital mvestment i, and suppart for, the nEDM experi-
ment ab the FNPB. We also recommend support for searches for rare-isatope EDM s
and R&D toward a storage-ring based deuteron ED M measurement.

We sbrongly recommend a targeted program of precizion electrowealk studies at facil-
ibies such as FNPEB, JLab, LANSCE, NIST, and BNL. Present and future opportu-
mties havimg unigque sensitivities to new physics inelude measurements of the muon
ancmaly, neutton decay parameters, and polarizsd electron scattering asyimmetries.

We recommend a unified experimental and theoretical program m nuclear physics
to comstruct a standard supernova neutrine model to understand how elements are
produced m thess explesions, and to develop a secure foundation from which to
mvestigate other astrophy=ical cataclysmic events, such as gamma-ray bursts.

We recommend support for nuelear phy=siciste mvolved o mterdissiphnary efforts
such as measurements of the neutring mxmg angle &5 through reactar and long-
basehme experiments, direct and indirect searches for dark matter and sensitive tests
of charged lepton favor violation.

Substantially increased support for nuelear theory s eribical to reahizing the out-
standing screntific opportunities m neutrines and fundamental symmetries. The rec-
crnmendations of the 20008 NSAC RHeport on Nuclear Theory should be implemented,
with a particular focus on recruiting, nurturing and supporting young scienbists
this field.



Resources



Project Funding for Neutrinos and Fundamental Symmetries
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DUSEL Funding Candidates
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Non-DUSEL Projects
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Resources

Equivalent to a major new initiative:

“New Standard Model Initiative” (NSMI)
. ~ $750m over 10+ years
. One major new facility (DUSEL)
. Targeted program at other facilities



